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Influence of Dispersion of CuAlp Inclusions on the Temperature—Rate ,
Dependence of Mechanical Properties of Duralumin ‘ , -
to be investigated, cylindrical specimens (7 x 11 mm) were
made for compression tests, which were subsequently heat
treated in such a way as to obtain Cudlp inclusions of
various sizes. ~In the first part of the work, the B
behaviour of duralumin in compression at the following
temperatures was studieds -80, 20, 99, 155, 230, 300 and
390 °C. The rate of deformation was 0,17 mm/minute. A
special muffle, which has been described by Zagrebennikova,
I1lyushchenkoV and Sukharina (Ref 5) was used for low
temperature tests (at -80 ©C). In Fig la the .path of
flow curves is shown for duralumin through the matrix of
which extremaly fine particles of CuAl> are dispersed
(dispersion I, T = 0.8 . Fi 1b shows the results for
. guralumin, in which T = 1.1 p (dispersion 11)., Fig 1%
corresponds to a material with a particle dispersion III
(r = 1.5 p). From Fig 2 the path of flow curves for
Card material having the coarsest Cull2 inclusions (dispersion
o/l IV, r = 2.2 p) can be seen. "Fig 3 shows the dependence, [
, , ‘of the stress 930, corresponding to 2 deformation of
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' 30%, on deformation temperature. Curves 1, 2, 3 and k
are given for material exhibiting the respective - '
dispersions. Fig ! shows the dependence of 030 OR the
logarithm of the mean distance between CuAlp particles.
Figs 5, 6 and 7 show flow curves for quenched duralumin
with dispersions I, II, III and IV of Cudlo particles, at
various temperatures of deformation (Tgef). In Fig )
Tgef = =80 ©C; - in Fig 6 Tger = 20 0C; and in Fig 7 Tdef
=155 °C, ~ In all three figures, the black circles :
correspond to the standard rate of deformation (0.17 mm
per minute) and the white circles to different rates of
deformation. The authors arrive at the following
conclusionss ~ 1) The size of the hard inclusions exerts .
a considerable influence on the resistance of the alloy to
deformation. Alloys with the greatest dispersion of hard
inclusions within the whole range of temperatures and

 Card rates of deformation investigated have the highest

3/% mechanical properties.  The greater resistance to S
compression exhibited by duralumin with the coarsest CuAl2 -
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inclusions, as compared with that of material of
dispersion III, in the temperature range 90-15% ocC, is
due to additional ageing of this alloy during deformation.
2) The dependence of stress 930 on the logarithm of the
mean distance between CuAly particles is linear in nature

in the whole temperature range investigated, except for
the range 90-155 OC, in which the deviation is also due
to additional ageing of the alloy during deformation.
There are 7 figures and 7 references, of which 2 are
English and 5 are Soviet, ‘ R
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TITLE: Influence of the Degree of Dispe?Sion of CuAlg Inclusions -
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on the Behaviour of DuralumihyUnder Conditions of
 Deformation with a Variable Test Temperature

 PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
' 7. 1960, Nr 1, pP 168 - 170 (USSR) :

ABSTRACT: 1In an earlier paper (Ref 2) the authors studied the
influence of the degree of dispersion of CuAlzﬂinclusions'.w

on the temperature and the speed dependence of the
mechanical properties of duralumin under conditions of
simple compression; they found that the dimension and
the distribution of particles of the second phase show a
considerable influence on the slip process. The present
paper is devoted to. the study of the behaviour of
duralumin D1 with various degrees of dispersion of the
. hard CuAl, particles under conditions of variable test
témperatures during deformation. It was anticipated that
.y under such complicated conditions of deformation the
Cardl/5 advantages of a given structure should manifest themselves

]
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Behaviour of Duralumin Under Conditions of Deformation with a
Variable Test Temperature - : ;

most clearly. -Also such investigations may yield
additional information for verifying the correctness of :
the mechanical equalisation of the state for alloys, namely,
‘they may 1ndicate the role of secondary processes during [
deformation of the alloy under such conditions. Such
investigations are of practical interest from the point
of view of aviation, since duralumin aircraft components
‘are required to work under a variety of conditions, : A
including considerable temperature variations. The aim of . .
the work described in this paper was to investigate the L
behaviour of duralumin in various states, differing from.
“each other'inlthe’degree-of'dispersion of the CuAl
‘particles, under conditions of changing temperature. The

degrees of dispersion were as follows: I = average

particle distance T = 0.8 pw: II = average distance '

between the particles T = 1.1 uy IIT = average distance

between the particles I - 1,5 ¢ -and IV = average distance
r=2

Cérdé/s ‘hetween the particles

.2 u.» In earlier work (Ref 2)
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Influence of the Degree af Dispersion of Cug?z)fggiasions on the
Behaviour of Duralumin Under Conditions of Deformation with a
Variable Test Temperature o : ‘
it was found that the most metastable material ‘is .
duralumin with IVoth degree dispersion, whilst the
metastability of the material with degrees I, II and IIL
of dispersion is slight and approximately the same. . The
authors investigated the effects of the following
temperature variations during compressions '
1) - 80=»20-%155 °C; 2) 20 =3 - 80 ~3 155 °c;
3) 155 -3 20 -+ - 80 °C;  4) 20-5155.5- 80 °c.
The changes in the test temperature were achieved as
follows: at the temperature T the specimen was E
compressed by 10% -, relieved of the load and placed.into
‘a second sleeve which had the required temperature T2 and
again compressed a further 10%; - the last reduction step
of the specimens was affected in a third sleeve with the
temperature T, in the working space; thereby the
deformation sp2ed was 0,17 mm/min. For obtaining each of .
‘the curves, 5 specimens were deformed under the conditions
o " of a given temperature change: the maximum deviatioy from. - o
Card3/5 ~ the average value of ¢ was 1-2% or 0.5 - 0.6 kg/mm” . The -
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5/130/60/000/01/0 9/041

InIluenPe of the. Deqree of Dlaperwxon of Eozf/E)REIUalona on the : 'té
Behaviour of Duralumin Under Condltlono of Deformatlon w;th a- T
Varlable Test Temperature

Cardi/s5

Bt

obtained results 1nd1cate that in many cases for duralumln‘

-which in the § -solidg solution has hard inclusions of

various sizes, definite relat10n~ can be observed in the
characteristics of the flow curves, wvhich are similar to

those obtained by other.authors in ten-lln tests with pure
metals, Figure l is a plot of the flow curves of duralumin . .
of the degree of dispersion II’ during compression under
condltlona J%? emperature variations: - 80-=+20.3 155 . C

The full dots indicate values measured .in the case of
continucus compression; the circles indicate the values
obtained in the case of compression under conditions of
changing temperatur=, ' Figure 2 shows similar curves for
duralumin with the degree of dispersion IV in the case of )
compression with a temperature changing from 135‘320¢§—80 Cgk‘
The results show that the degree of dispersion of. the

solid inclusions has a definite influence on the -
characferlctlga of the flow curves in tests. under changlnz

$
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s/1>9/60/ooo/01/029/041
E073/E335
Influence of the Degree of Dlsperalon of CuAl, Inclusions on the
Behaviour of Duralumin Under Condltlons of Deformation with a
Variable Test Temperaturer :

temperature conditions. Addltlonal agelng of the

alloy during d:formation at elevated temperature (155" C)"
can lead to a deviation from the regular shape of the
flow curves established by a numbar of authors during
testing of pure metals : S R
There are 2 figures and 5 references, 1 of which 1s -
international, 1 English and 53 Soviet. ' :

ASSOCTATION: Sibirskiy fizilko- tekhnicheskiy institut pri
~Tomskom go%unlverszfete imeni V,V, Kuybv~heva,
(Siberian Phvsico-~technical Institute of Tomsk State
Un1Ver~1*y imeni V.V, huvbv hev)

SUBMITTED: August 3, 1959 ' DR ' . o L%//
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5/159/60/000/01/038/041

Savitskiv. K,Vv and'Sukharing?7ﬁ{§335 - : 1¥

" Investigation of the Wear-resistance of Steel Heat-treated.

to Obtain Granular Cementite g"’

PERIODICAL: -Izvestiya vysshikh uchebnykh zavedeniy, Fizika,

ABSTRACT 3

Cardl/4

1960, Nr 1, pp 228 - 233 (USSR)

The aim of the work described in this paper was  to
investigate the dependence of the wear-resistance of
steel on the degree of dispersion of globular cementite
particles.,  The investigations were carried out in :
the carbon steels 45%(0.40% C) and uB\{(0.83% C) which were :
heat-treated tc obtain granular cementite. The steel U8 R
was quenched from 840v°C>and then tempered. at 680 "C.

By varying the soaking time at this temperature., structures -
were obtained with various dimensions of the cementite R
inclusions. One batch was tempered for 15 min, resulting: -
in a relatively finely dispersed structure, the second
batch was tempered for 3 hours.. the third batch was
tempered for 6 hours and again for 2 hours at 600 C,

and the last batch was tempered for 48 hours at»683, c.
The steel 45 specimens were quenched from 820-840 € and
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5/139/60/000/01/038/041

Investigation of the Wear rpalstance 097é4 i)Heatntreated to
Obtain Granular Cementlte' ' S '

‘and annealed at 680 °¢ for durdtlons of 2.6 and 24 hours.
Thus, ‘four batches of specimens of U8 steel and three
batches of the steel 45 with differing dispersions of the
carbide particles were obtained. The wear-resistance
tests were carried out under conditions of dry friction. -
The lower specimen, roller of 50 mm dia. was produced from
steel ShKhlSleth a hardness of R_ = 61-62 after heat

treatment, having a gtound rubbing surface.’ The tested -

"specimen was’ placed on the immobile axis of the top

shaft of the machine; the contact area was 0.8 cm .

The specimen was loaded with 30 kg. After manufacture:

the specimens were run in for 20-3%0 min and only then

were they heat-treated. . During the experlments ‘the moment

‘of friction as wll as the friction work were measured. :

The wWear was evaluated from the loss of weight. as

determined by analytical scales with an accuracy of o

0.1 mg. After the tests the microhardness of the rubbing - |
Card 2/4 . : B S ‘ : ' /
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InVestlgatlon of the Wear- re31stance gflgéeel qeac Lreated to
Obtain Granuar Cementlte i L

surface was meaqured ‘and the surface layera of the worn “
surfaces. were subjected. to mctallographlc investigations, = = -
using oblique cuts made at an angle of 3-4 . The results S
are entered in plots, Figures 1-3. The following conclusions‘f
are arrived at. Steek with the same carbon content but with
differing dimensions of the cementite inclusions show

differing wear resistance. It was found that an accumu~
lation of the carbide phase takes place in the surface

layers of rubbing surfaces during the process of wear of

steel with a structure of a granular pearllte and this
accumulation is the. more intensive the more plastic the Do
material. The deformatlon of the surface -layers, which R
is brought about - by friction and. the accompanying v o
structural changes; has ‘a considerable influence on the
wear-resistance of metals and can even overshadow the o
influence of the original: merhan:cal properties ) §
There are 4 figures. 1 table and 1% Soviet references.
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Investigation of the Wear- realstance/g/E§€eel Heat- treated to
Obtain Granular Cpmentltn : :
ASSOCIATION° Slblrbkly lelkO—tekhnlchekly 1n=t1tut pri

Tomskom gosuniversitete imeni V.V. Kuybysheva
(Siberian Physico-technical In»tltute of Tomsk

State Un1VPr~1ty) L
SUBMITTED September 5, 1959 o R SRR .b/;// |
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" S IR E073/E135 ‘ _ ,
AUTHORS: Savitskiy, K.V., Paskal', Yu.Il., and Antonova, N.N.

TITLE: = On Certain Features of the Plastic Deformation of
o ) Lead and Tin qiring Cyclic Heat Treatment 2A¢

PERIODICAL: Izvestiya vysg ikh uchebnykh zavedeniy, Fizika,
1960, No. 5, pp 8-12 (+ 2 plates)

. TEXT: = - The aim of the paper was to elucidate phenomena which
are characteristic for thermal fatigue and the possible occurrence of _——
. plastic deformation of lead and tin during eyclic heat treatment. :
Specimens of 99.98% pure lead and 99.90Z pure tin were cut from:
pressed rods. The lead specimens were rolled into 2.5 mm thick
strip, whilst the tin specimens were cylindriecal, 7 mm.in diameter
with a. facet ground along the generating line. The length of
' the specimens was 3.5 mm, After annealing for two hours
(Pb at 200 °C, Sn at 150 ©C) the specimens were polished as
follows. - The lead specimens were polished chemically in a -
mixture of perhydrol and acetic acid, whilst the tin specimens
were polished electrolytically in a mixture of chloric and .
acetic acid. In both metals. the grain dimensions were between
600 microns and 1.5-2 mm, The heating was in paraffin or
~Card /3 : ' : _ '
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: S/l39/60/000/0057002/03l
- E073/B135
;On Certain Features of the Plastic Deformatlon of Lead and Tin
during Cyclic Heat Treatment

~colophony to 200 ©°C (lead) and 150 ©C (tin) the cooling was in
acetons at +10 °C and water at 0 ©C (regime I) or in liquid
nitrogen (regime II) and this was followed by heating in acetone
at +10 OC after the cooling in liquid nitrogen (regime III).
The cooling and the heating were by simple submersion., The selected .
holding times were such that the entire volume of the specimen
should attain the temperature of the medium, The duration of the
cycle at various regimes was between 40 sec and 1 min. The
surface of the polished specimen was studied on a microscope and
on a microinterferometer. 35 thermal cycles according to.

. regimes I and II and up to 300 cycles according to regime III

were carried out. During further cyclic heat treatment the

- observations became difficult due to corrosion. Between 5 and

10 specimens were used for each regime. It was found that as
a result of heat treatment characteristic features of plastiec

- deformation (1nter—granular shifts) occur in lead., In tin the

role of the grain boundarles is. very great; the recrystallization
Card 2/3 ¢ : v
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5/139/60/000/005/002/031
_ . E073/B135 : = R

On Certain Features of the Plastic Deformation of Lead and Tin

during Cyclic Heat Treatment . » : '

~ processes reduce the magnitude of temperature stresses which

- occur during heat treatment. Formation of grain boundary -

~ networks has been elucidated.: In further ex eriments with
cyclic heat treatment of lead containing 1.5% Sb it was found
that the hardness of this alloy increases rapidly as a result of
eyelic heat treatment. This is attributed to the acceleration
of the process of dispersion nardening under the effect of
temperature stresses. - ' ' ST

There :a‘r;ef 1k figurés- and 12 references: 5 Soviet, 1 Germaﬁ,
and 6 English including 1 translation. o

- ASSOCIATION: Sibirskiy fizikb—tekhnicheskiy institut pri Tomskom
- : %osuniversitete imeni V.V. Kuybysheva

T Siberian Institute of Physics and Technolo yat -
Card 3/3 Tomsk State University imeni V.V, Kﬁyﬁysﬁevg R

SUBMITTED: - November 27, 1959
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SAVITSKIY, K.V.; KOGAN, Yu, I., KUDRINA, M, P

Wear r831stance of U12 steel subjected ‘ »
to the formati "
layers. Izv. " vys. ucheb. zav.; fiz. no.6:35-37 160, o 4(3§mzhi4te§)

1. Sibirskiy leikO-teklmich
ineni V. V. Kuybyahorer eskiy institut pri Tomskom gOSpniversitete

(Steel—Metallograp hy)
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o ' yiyo S ‘ ' v AR S
AUTHORS : S itski }1K.V;, Paskal', Yu.I. andvaozdeva? T.I.
TITLE; On Thermocyclic Ageing of Duralumin :

"PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
o ' Fizika, 1960, No, 6, PP. 109 = 112 .

TEXT: It is known that in a number of alloys creep under

. eyclic temperature fluctuations is different from that under
‘isothermal conditions. 1I.A. Oding arrived at the conclusion
that the observed reduction in creep due to eyclic temperature
fluctuations is associated with the formation of alternating
temperature stresses and with activation of the process of.
ageing., V.S. Yermakov (Ref, 2) has studied the influence of
¢yclic heat-treatment on the dispersion decomposition of the
alley J14-0.377 (EI-%37). He found that cyclic heat-treatment
accelerates the thermocyclic ageing of the alloy., To some
extent ‘the effect of cyclic heat-treatment is analogous to

the e2ffect of an external alternating load and to the effect
of ultrasonics (Ref. 3), The effect of thermocyclic ageing

. was also observed by the authors of this paper in lead (Ref.4),
Card 1/8 v : ) )
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5/139/60/000/006/016/032
E073/E335 '

On Thermocyclic Ageing of Duralumin

Apparently, thermocyclic ageing is due to the effect of -
temperature stresses and strains caused by it and has a
number of common characteristics with strain ageing, In

this paper the influence of cyclic heat«treatment on the .
e2arly stage of the process of ageing of duralumin A3i-1 (p-1)
is investigated., Wire specimens of 1 and 2 mm dia, were
investigated: the microhardness was measured on 2 mm dia,
specimens on which a facet about 1 mm wide was ground along
the axis of the specimen, This facet was chemically "
.pelished in a mixture of nitric ‘and phosphoric acius with
water and glycerin, ' To prevent blackening of the ground
surface as a result of quenching, the quenching was effected
in acstone, The electric resistance was measured on the ,
2 . mm specimens; most of the I mm dia, specimens were quenched
in water, The quenching was after a 2-hour soaking at ’
5050510'06,_ The cyelic heat-treatment was effacted from ‘
- 196 liquid nitrogen) to +20 GC,(watér) and from -196 to

+150 °C (paraffin), Heating and cooling were effezted by

Card 2/8 : L S ‘
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S/139/60/000/006/016 /032
E073/E335 | |

On Thermocyclice Ageing of Duralﬁmih

simple submersion, The soaking time in the heating and

cooling media was selected in such a way that the entire

“wvolume of the specimen should have time to assume the _
temperature of the medium. 'The duration of -the cycle was_

30-35 sec. For comparison the change -in the properties of
identical specimens subjected to isothermal holding at +20

and +150 °C was also determined, Each experiment was . ,
repeated on 3-5 specimens; the property-treatment time curves
‘were measured twice and good ‘agreement was found to exist.

The microhardness was measured with a TIMT-3% (PMT-3) ‘instrument
with a 200 g load. The variance 1id not exceed 5% of the . -
msasured value, The"electric_resistance»was measured by means
~of a bridgs. The results of the treatment -196 to +20 °C and
vice wersa are given in Fig, 1: . the'propertigs are plotted

as a function of the holding time, In Fig, 1 the changes are
Plotted of the microhardness (a, kg/mm®) and of the specific
electric resistance {b, phem) for thermocyclic (as a function
¢f the number of -196 °¢ Z?'+20»°C cycles) ageing and isothermal
Card 3/8 Con : ' ’ o '
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s/139/60/ooo/oé%y316/o32
- E073/E335 ;

On Thermocyclic Ageing of Duralumin

(20 %c) ageing (as a function of holding time, min.). :

Curves 1 and s represent thermocyclic ageing after quenching

in acetone; Curve 2 - isothermal ageing after quenching-in -
acetoney Curve 3 thermocyclic ageing after quenching in water;
Curve 4 iscthermal ageing after quenching in water, * The data =
for the thermocyclic ageing were plotted taking into consideration -
the full duration of the cycle. Comparison of the thermocyclic

and isothermal ageing indicates that the former accelerates the )</
process of dispersion‘har'dening9 which is particularly pronounced
during the first cycles, The hardness curve shows a pronounced
ma2ximum with a zubsequent drop and passing through a minimum -

it shows a further slowing down of the hardness increase;

the maximum microhardness is lower than that obtained in
isothermal ageing of identical specimens, The electric
resistance changes in a similar manner to the microhardness,
Whilsg: in water-quenched specimens Pronounced maxima and
minima of the electric ‘resistance was observed, on acetone-
quenched ones these were not very pronounced. In Fig, 2, the

‘Card 4/8
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On Thermocyclic Ageing of Duralumin

results are given of comparative measurements on cyclically
heat-treated (1300 cycles) and nafurally-aged specimens with

the same hardness. The change was investigated: in the

hardness of both batches during holding at +150 °c.

The change in the microhardness was qualitatively the same . 5
in both cases, but the specimens which were thermocveclically ‘
aged had a higher thermal stability at lSO,OC. In Fig, 2

‘Curve 1 relates to thermocyclically-aged specigens, Curve 2

to isothermally-aged specimens (hardness, kg/mm“ versus

durationv min). ~ In the case of cyclic heat-treatment of

<196 £2 +150 “c activation of the ageing process was observed |
only during the first cycles of the heat-treatmegt. Fig, 3
shows the changes in the microhardness (a, kg/mm” ) and in the.
electric resistance (b, uscm) as a function of the treatment
time, min, and, respectively, the number of cycles for thermo-
cyclically (196 2 lSO.OC) and isothermally,(+150 °¢c) aged '
specimens, = Thé Curves 1 and 3 relate to thermocyclic ageing,

‘Card 5/8
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E073/E335 R
‘On Thermocyclic Ageing of Duralumin

Curves 2 and 4 relate to isothermal ageing,.
There are 3 figures and 5 Soviet references,

ASSOCIATION: Sibirskiy fiziko~tekhnicheskiy institut pri
i Tomskom gosuniversitete imeni V.V. Kuybysheva ..}
(Siberian Physicotechnical Institute of =~ o
Tomsk State University imeni V,vV, Kuybyshev)
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AUTHCRN . Savitskiy, K,V. and Malyshev, {u.F.
TITLE: Resistance to Abrasive Wear and igdulus of

Elasticity of Heat-treated Brass

CERIODICAL:; Tzveatiya vysshikh uchcbnvkh 7avvdon1y\ PxZLkﬁ
1961, No.3, pp.l6h-166

- TEX7v: In earlier work ¢f one of the author« it was shown-

- that the increase in Rockwell hardness and other strength:

: chara teristics of brass caused by insreasing ths quantity ;
of the [-phase during guenching from various .temperatures . R

had practically no influence on the resistance to abrasive - \/
wear and on the hardness determined by stretching, One of the. ’vﬁ\,
~authors (Ref,3: Izvestiya vuzov MVO SSSR, Fizika, No.2,. 1958)

- metals and alloys purely on the basis of. hardness and other
mechanical characteristics which were dependent on resistance to
deformation did not provide an unequivecal relation between the
‘mechanical properties and the wear iesistance.; and that the ,
internal bonds bestween the atoms hnve to be taken inte ‘tensidera- -
tion, F. T. Barwell {(Rsaf, 4z Mashinostroyeniye, Mo &, SH. 19581,
Card 1/6 ‘ ‘ ' s
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expressed the view that evaluation of the wear-resistance of ' ',. ,3{
L
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o

M, M, Khrushchov and M. A. Babichev iRar.5: DAN 3S3R. 131, No.U;
1960) expressed the view that the restsian:ce te wear showed a
better correspondence with the moduius of =lasticity than wizih
the hardness measured by indentation, The latter two authcrs
preposed the following relation between the relative resistan:ze
to wear £ . and the modulus of:elasaticity E for pure metals:

!{E:‘. )

£ = 0,49 x 107
It is stated that this relation holds for binary alloys
with an unlimited series of solid sclutions as well as for
binary alloys with iimited soclubility in the cute:ztiz and
"for a number of minerals, The authors of this paper believe
that the correspondence between E and E 1is of a more
‘general nature than the correspondence between the relative
wear. resistance and the hardness measured by indentation,
The here described investigation: were made in acrder t=a
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supplement earlier investigations on the resxstanceft0¢wear
of heat-~treated brass by determining the modulus of ‘elasticity »
which is considered as a characteristic of the bond forces LT e
between the individual atoms. The investigations were made - =
on- <i4J. (L62) brass and for obtaining various ratios between S
the a~ and f-phases the follow1ng heat~treatments were . - ,
‘applied: annealing at 550 % and quenching from 500, 550, 6009 o
650, 700, 750 and 800 °C.  The quantity of p- phase in these L S
was determined and their hardness was measured. Following that,
specimens ‘ere produced for determining the modulus of. elastlclty )(
and fer abrasive-wear tests. The modulus of elastlclty was '
“determined by means of ultrascnics on specimens 1.4 x 2.9 x 14~ mm,
taking in each case the mean arithmetical value of & ‘Specimens. o
The abrasive-wear tests were carried out according to: wellaknown
techniques of M,M. Khrushchov and M.A. Babichev, using
electrocorundum paper Nco. 180 as an abrasive surface, - The wear
was under a lecad of 1.2 kg at a relative speed of movement of

- 1.8 m/min, After covering a distance of 2¢1 m, the specimen
was welghed wath an accuracy of 0.1 mg and each new p35¢ was on

Card 3/6
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a fresh abrasive surface. The wear was taken as the mean
arithmetical value of 6-12 successive measurements, Aluminium
was used as a reference standard. The results are plotted in

g : 2 : 2 N ‘ :
" Figs L = H. kg/mm . e, BE- lekg/mm' ~ all as functions of the

i D

B~phase guantity in %. It can be seen that the hardneas
‘increases with increasing percentage of ths p-phase, whilst

the relative wear-resistance and the modulus of elasticity
remain practically unchanged. 7The obtained results show that
the relative wear-resistance of heat-~treated brass is in better

qualitative agreement with the modulus of elasticity than with

other mechanical.characteristics of the resistance of the brass
to deformation, particularly hardness. This bears out earlier
results in that an increase in. wear-resistance can be obta:ned
only if the increase in hardness is combined with an Jncrease
in the bond forces of the atoms in the crystal lattlcee
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There ‘are 1 figure and 9 Soviet references.-

ASSOCIATION: Sibirskiy fiziko-tekhnicheskiy institut pri = - .
o . Tomskom gosuniversitete imeni V.V.Kuybysheva R
(Siberian Physicotechnical Institute of . -
Tomsk State University imeni V.V. Kuybyshev) )
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f:‘ir:-.t.i.?n of metals
3438, sbstrach’ ,
iznosu v mashinakh,
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;90‘,
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af‘- ityw 1

on upon the depth op :
al deformations, . the

of frisxti
residu

the Kinesizs of weskening under
variztion of 2 & considarad. In tne ssudy of thz infiusnce of -
sliding ‘speed, pras uration of waar ugon tne depth of omg.sl“on‘ and
.the nature cf the dis f residual dsformaticas 1n the surfase layer,
-carrlsd out by wariou dz, 1= is estsolished that ths tess results zre glven
by me%ailegraghiz mes w3 the aoordinate nétwc*k metnod. Experiments were
‘parried cun on itsshnical grada (u and Al, zad carbon steel. . Brake-shos iype
specimens ware %ested a2t a frizilon of 1048 m/mm [Abs: acter's no%e: The
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. rmation of ths pizsiis component of alleys. 5 12 :Oféd
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sren’s pnysizal properiles the cold nhardsning ol suriace laysrs
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and its thermal s:abilify may vary in different ways undsr differsnt friciion
conditions, n re ars i5 references, : ’

L., Gordiyenko

[Abstracter's note; - Complste transiailon)
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- A052/A101-

AUTHORS:  Savitskiy, K.V., Sukharina, N.N., Zagrebennikova, M,P,
. B - , :
TITLE: = The effect of dispersion of solid inclusions on the wear” resistance :

of two-phase alloys

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniyé , no, 23, '1961, 10, abstréct
A - 23588 (V sb. "Sukhoye treniye", Riga, AN LatvSSR, 1951, 145 - 154)

TEXT: The dependence of the wear resistance of steelron.the'dégree of dis-
persion of Fe;C particles and of duralumin on the degree of dispersion of CuAl, B
inclusions wad studied. In the process of wear of such alloys on hardened steel = - ;
the plastic deformation of outside layers leads to an increased concentration of

FexC and CuAl, particles and to an increased hardness of friction surfaces. The V//
- degree of change of the initial structure and of mechanical properties increases

with the transition to more coarse-dispersion materials. The deformation of out- .

side layers due to friction and accompanied by a change of inftial properties of

alloys has a considerable effec™ on the wear resistance of the alloys, and can

card 1/2
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“even offaset the effec, of initial properties, The conclusion is that the initial
hardness of heterogeneous alloys cannot always serve as a reliable criterion of .

their wear resisiance, , . v v _ / :
[Abstracter's note: Complete translation] _ AN
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SAVITSKIY, K.V.; MALYSHEV, Yu.F.

_‘___________j_-—!-—J-

Resistance to abrasive wear and modulus of elasticity of thermally

treated brass. Izv vys.ucheb. zav., fiz. no.3 164-166 - '61. -
, (MIEA 14:8)

1. Slblrékljr flziko-tekhxilcheskly inst:.tut pri Tomskom gosﬁdar— ,
stvennom universitete im. V.V. Kuybysheva. ; o
(Brass) (Mechanical wear) (Elasticity)
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5/139/61/000/004/012/0237

| R E194/E135
AUTHORS : ‘_‘EEZEEEEiIL;ﬁaVug and Zagrebennikova, M.P. ,
. TITLE: An X-ray study of the thermal stability of the cold

working of friction surfaces of copper specimens

7 PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Fizikéa'
o no. 4, 1961, 96-101 : , C

TEXT 3 " Plastic deformation of ‘friction surfaces causes
considerable work hardening.. In previous articles the authors
have studied the temperature stability of work hardening of .
friction surfaces of various metals, the condition of the work
hardened layer being characterised by the microhardness.  The
results observed in the earlier work indicate that during the’ ,
process of friction the substructure of the active layer of metal
becomes much finer., In the present work a work hardened layer
produced by sliding friction on copper specimens was examined by
the X-ray method to study changes resulting from repeated §
annealing. The samples were copper brake blocks 20 mm long, 3 mm
‘thick, 10 mm high, curved to a radius .of 70 mm to match the steel
eylinder, against which they rubbed. The frictional conditions
Card 1/6,; : : : . :
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VAn x ray study of the ‘thermal qu,or, El94/E135

were those of. boundary lubrication using machine oil under the
.following twe conditicns: 1) load equals 2,25 kg/mm2 and speed

equals 221 m/minute; 2) load equals 2.25 kg/mm2 and speed equals
5.3 m/minute, For all specimens the length of the friction path S -
was ‘15 km which was designed to produce'sufficient wear products. so ‘///
that wear particles could be investigated at the same time as the
surfaces, The high pressures were used to obtain a thick work- —
hardened layer which the xsrays would not penetrate°' The thickness
was found to be over 100 microns which is much greater ‘than the

layer thickness in which most of the primary beam intensity is .
absorbsd, The wear products were particles of unoxidised copper
cf 10=20 microns, which, for X-ray study, were poured imto a hole
drilled in copper. The X=ray equipment: used was type YPC -70

{URS-=70) with copper radiation. Microhardness measurements were
made and the misrestrustare of the active layer was studied,
After the initial de: ermination all the spec1mens were annealed in °

. vacuum for one hcur zt the ?r“low1ng temperatures in succession;

‘200, 250, 300, 350, %00 and 450 °C. Although the successive -
"~ ‘annealing reduced »ho mL~~cha'dness consxdewablyﬂ for example9 from
" 130 to0 75, the aznnesaled specimens were still apprecxably harder,
- card 2/?1/, |
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than fully annesaled copper which has 2z microhardness of 53,
Investization of the microstructure showed that although ann
2t &50 9C makes the atructure coarser, the grain aize is 3ti
less tham half that of the initial samples before frictiom, .
The full.zest results are given in the three curves of Fig.23
. surves L corregpond to @ dlndxng speed of 221 metres/ming
surves 2 to. 5.3 metres/mimn, and curves 3 to wear products,
Fig, 2z shows the dimensions of regions of coherent sﬂatterhmg,
D 106 cm; Fig,2 5'3hows the microdistortion Mafa x 103 - and
Figo26 shows the microhardness, kg/mm?; all as- fanc tlons of the
annealing temperature, The microhardness of the wear particles
could met, of course, be measured., It has been ¢laimed tha¢ there
is a4 relaticnship beiween the Brinell hardness and the reciprocal
of the square rooet of the grain size, and it may be assumed that a

aling -
7
1

]
1

‘zimilar relationship alsv holds for the microhardness, Sush & i

relationship was indeed found, It is5 concluded that the main : y//
fatter in strengthening the friction surface of the copneu o , R
specimena is reduction im the size of the regions of coherent : _—

svattering, Although the physical and mechanical properties of
frictional surfaces ﬁ*E&tﬁd at different 3p°eds r°semble cﬁﬁ'

Card %</\/
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‘angther wery cslosely im rezpect of the changes on repeated
anneailng, nevertiheleszs the entire resrystallisation curve foxr the
frictism surface rum at the lower speed lies beleow that for the
curve of higher zpeed., The curve of c¢hange of grain size on the

An X=rzy study of the thermal .....

Fricnien surfacs 43 a functiom of the annealing. temperahure for . :
ehe Lover apeed.na aiways above that for the higher speed,  Work-
chardenimg of the wear particles La much greater tham that of the RN

fraiztiom surfases, their grain sizes are smaller snd their micro-.
dratortion greater, &.V., Xurdyamovy and L.I, Lysak ars mentioned
ix the paper for their scntributioms in this field, ’
‘There are 3 figures, 2 tablsea and 9 SGV&EL’b_Qt references,

: ASSQCIATION@ Sipirzkiy £t zikowtekhnicheskiy instituat pri %om;kom
) rrsunLVFrsitste imaent ¥Y.¥, Kaybyshevra »

e .
{fiverian Physite=-technical Institute at. Tmmss State
ULLre:fit? imens ¥.,¥, Kuvbyshewh

 SUBMEITTED: Geoamoer L2, 1980
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AUTHORS: Savitskiy, K.V. and Zagrebennikova, M.P.

 TITLE: Determination of the density of dislochtions at the
' friction surface of copper specimens R '

PERIODICAL: ~Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
: no. 5, 1961, pp. 149 -~ 151 ‘ ;
TEXT: In most annealed specimens the density of dislocqtions
exceeds 106 per cm2° Depending on the type and purity of  the
metal, and on the type, degree and temperature of deformation,
the density of dislocations as a result of deformation increases

to 108 - 10*t per cm®. Williamson and Smallman (Ref, 1 - : ")<‘:w

Russian translation published in Sbornik "Problemy sovremennoy

fiziki", 9. 95, 1957) have proposed a formula based on the block

dimensions - D and the width of the distribution of dislocations
. The density of dislocations can be expressed by means of

he block dimensions, using the formulas ' S

" Card 1/4

S

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4

RN o s =

) 5/139/61/000/005/011/014
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where n .is the number of dislocations at the surface of the
‘block. which have to be determined, or are given, n = 1 yields
the minimum dlslocatlon density and c¢an be applied to annealed
and to highly deformed metals, when the distribution of the o
'dlslocatlons is almost chaotic, Friction-working, applying a

pressure of 2.25 kg/mm and a speed of 121 m/mln increased the
mlcrohardness of the rubbing rﬂurfaces of copper spec;nens to

A130 kg/mm ;, as compared with 53 kg/mm -of the annealed'éopper.:

.When the friction treatment was applled,u51ng an equal pressure

and a speed of only 5.3 m/mln. the microhardness of the active

surface layer reached 127 kg/mm . - Due to the wry high defor-
_mation in both cases, it is justified to use the value n = 1

in calculating the dislocation densities in the friction work-
hardensi layer. The block dimensions on the friction surfaces
“and in the wear prodiucts were determined from the width of the
diffraction lines ~(111) and ' (331) "and from these, the density
-of the dislocations O was @alculated.  The obtained datd show

Card 2/4
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th31 a. change in the’ sliding speed by a factor of 25 has
practically no influence on the magnitude of work-hardening - :
of the copper in the thin active layer (the mlcrohardneas values

being, respectlvelyi 12? and 130 kg/mm ). However; the_— 3
dislocation densitles were, respectively. GrendEB x let ‘ cm/cm”,

-11 3

as compared with 25 x 10 cm/cm, of the wear products; : The
dislocation density was also mlculated from the measured micro-
hardness values in accordance with the formulae proposed by _ :
S.D. Gertsriken and N,N. Novikov - Sbormnik "Issledovaniya po
zharoprochnym splavam",; 6, 105, 1960 (Ref., 4), The results are

in agreement with those obtained from the block dimensions and,
consequently, dislocations in materials can also be estimated

on the basis of hardness values, Dilatometric measurements in
copper deformed to a high degree by torsion showed values of

4.6 x 10ll fherefore, 1t is concluded that in the case of.

friction,; the rubbing surfaces accumulate dislocat1onsv
many times the number whlch are accumulated during torsion and

“Card 3/h
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this explains the 1nten51ve work=- hardenlng of rubblng surfaces; g ;X
: There are . 2 tables and 4 Sov1et bloc references,‘

ASSOCIATION: Sibirskiy fiziko- tekhnlcheskly institut pri
. ’ Tomskom gosuniversitete imeni V,V, "Kuybysheva
(siberian Physicotechnical Institute of
Tomsk State University imeni V,V, Kuybyshev)

SUBMITTED ; June 23, 1961
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S/659/62/009/000/016/0’0
. j003/1203
AUTHORS Savitskiy, K. V., Zhdanova, V. N, Snvuskny. AP and Kulkov, V. A.
lr“ITLVE‘ . B:;;engthemng of mctals by dxspcrscd particles _ v
SOURCE. . . Akademiya nauk SSSR. lnstitut metallurgii, Issledovaniya po zhafoprochnym splavam. - ’

v.'9. 1962. Materialy Nauchnoy sessi po zharoprochym splavam (1961 g)), 119-126

TEXT: The above subject has recently been widely investigated. In the present work the crystalline structure
of a deformed sintered Cu-Al,O, alloy was investigated by mechanical tests and by X-ray analysis. It is
concluded that in the Cu-Al,0; system in which the Al,0, particles are practically insoluble, the mean
dimensions of the blocks of the mosaic structure are smaller the higher the concentration of the strengthening
phase, and the samller the dimensions of its particles. The production-of heat-resistant metals with a high
degree of hardness and high melting points which contain fine insoluble inclusions is very promising. In the
discussion, A. Ya. Shinyayev suggested that the diffusion of such oxide inclusions in metals should be inves-
tiza(ed and thus throw light on the possible use of this method for the production of heat-resistant alloys
V. V. Grigor'yeva stressed that great attention should bc paid to the problems discussed in the present article.
There are 4 ﬁgures and 1 table . o
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tac st:gcture

536/62 /coo/ooz/oz,/ozu

EC?3/E535

e Grains,
asive wear from pne modulus of elasticity,

taking into comn 1sideration the structural tisiribution

anges in the alloy, will vield results which mav o

ti cxjérlmcnt. Differences. in the structural distri-

f tlhe carbides also alffect the swwear during purely .
friction; specimens with cementite notworks showed b}/
aigher wear than Specimens with excess cementite in - :
of isolated grains. Deformation of thie surface T

nereased with increasing tempering temperature, wicreby- : 2

ace ' layers deforimed nmore intensively and more deenly ]

S with granular distribution of the excess cenentitae. S

ing surfaces of quenched Specimens showed small isiands - '
films. - However, tihe number of oxlde—‘&lm>spots in
sdcci-ens was considera bly: higher and the L:Lc;\nes;
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anltiven £ + )
Liziuence of theoe Structuire ...

A

(SR

1 9/62/ 8/ 002/023/ 52!
7 /2335

t.

Fad
'SL these films increased with ;ncr easing tcmvorin" tomiperatures.,:
srensing-un of the oxide films and more intensive. Ol’: ‘:'* o
gugeryed at tcmperinLJLCJpcruuulcs of 660 °C. TFige 7~;f85"“§ B
Sgpcnc-"co or the rate of #ear'(mg per 1 km) as ;uéunct;OLs ihe
:fc T am )crlng t?mporatu“c for stcel with the eicess ;cﬁcgf'zL
ff tire form of isolated grains (curva 1) and for s;éolhxlgl © )
:fc exctess ccouentite in the form of a nectworl. 8 :///
Lsere are 7 figures. : ’ N |
ASSUCIATION: S
' '-oasl
\Jl
LOmSL

oU.J.Z.L

L,l
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AUTHORS : Savitskiy, K.V., Malyshev, Yu.F..

<

- .under a load of 2.475 kg, - Before thértest the discs and samples -
were carefully polished and degreased with acetone, After the
- Passage of the sample through a distance ‘of 16,92 m - the linear,

 Card 1/2
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$/139/62/000/003/020/021 =
E039/E435 -

properties of heat treated brass in a strongly
hardened condition on metallic wear’ ' i

TITLE: - -Investigation of the influence of thermechanical

PERIODICAL: IzVestiya vysshikh uchebnykh726vedeniy. Fizika, :
no.3, 1962, .173-174 ' '

TEXT: ' The ratio of the c and B phases in [i62 (L62) brass was o
changed by the following heat treatment : annealing at 550°C SRR
followed by temperingAatrioo,'550;~600, 650, 700, 750 and 800°C anda /-7
measuring the hardness. . Samples (1.4 x 2.9 x 14 mm) were cut from *
the billet and the modulus of elasticity measured by an ultrasonic
method..  Wear measurements were made on.cylindrical (diameter - )

2 mm) specimens and wear was produced by hardened discs of Y 8 (U8)

steel moving with a velocity of 0.56 m/sec relative to the sample

wear was measured with an accuracy of 0.005 mm, .the mean of wear

i
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'5/139/62/000/00

» 3/020/021
Investigation of the influence .,.. ~ EO039/E435 s
on three samples being used. to obtain a single point, The results, /f 
pPresented graphically, show that hardness increases with increase - 'jfj
in. the { phase while the metallic wear and modulus of elasticity i/ .
remain unchanged.  There is 1 figure, S RS~

- gosuniversitete imeni V.V.Kuybysheva - - e
'(Siberian,PhysiCOtechnical Institute at Tomsk State -
University imeni V.V.Kuybyshev) ’

‘ASSOCIATION: Sibirskiy'fiziko—tekhniéheskiy institut pri Tomskom

SUBMITTED:  December 25, 1961
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SAVITSKIY, K.V.; KOGAN, Yu,T,
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14

Deformation of supércooled austenite of carbon steel caused by

friction, Tren.i izn.mash. no.l15:211-226 62, - (MIRA 1534)

(fustenite-<Testing)
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A/126/63/015/001/023/029
E073/E151 :
ry KeVes and Sukharlnq, NeNe -

AR R tuznetsovy Ve D., Savitski
£ the qtructura of white layers
v;lj,‘no.l.'l9bj,

TR RIS Some (‘oaturps Q

yafaun)CAL t\71ka mntnllov i metallovndenlye,

51l ,
LA Friction tests on low—carhnn ﬂtvel (0 0Y-~ U.lUp c) ‘
ctantly jubricated with machine 01], guave white. surface layers o
nrdness (1000-1399 kg /i 2), which were blackened by )

retained tneir hardness VP to 100 °Ce .
t U350 °c. bp001mens with @ : //éi

t 300-b30 9¢ either in steps

COY s
ey \nl‘\ mic rab

Cytknline sodiwe picrate . and
helin rewoved onjy after- annoallng 1Y
white lnyers ware annealed in vacuoc 2

e L0l °c intcrval«, or at one tempnratuxc only. . At low
temperatures the pollqhod sections showed o etching:ol the white
Layer in nitric necid hut the layer showed 3ndiv1dua1 spots with .
e dark inclusions. After anneallnw above hoo °c the dark-spots

tiereased and could be observed on the: unetched gpecimens at low
ns!xratlon. and after annealing atv700—300 °c the suriace layer

me

s, otilly hard (b60- -980 kg/mmz)and woulid not etch, but regions
foemed which appvared to-he covered_wlthvda;k qx:tn. part,cularly
hnxn the‘hwrdnpca was greatest. ¢ W ite layer .

l/”
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5/126/63/015/001/023/029
E073/E151

ew¢nzpu~fd, but fho pearlite formed rppresented a highnr cnrbon

content than the original steel; some graphite was observed, and
¢

At G T decomposition into pearlite and graphite was complete.

vith o ferritic zone surrounding the original white layer, . The

et features of the thucture “an

arcvunt of graphite observed was small, possibly ‘due to diffusion R .
during fanvealing, The behaviour of the non-etchlng white layer may j/,
be explained by the fact that the hardness. of un-anncaled white. = y/
layeys with graphite inclusions was 800~ 900 kg/mm ‘i,e, very much ////

lory thau continuous white layers, which were 1000-1300 kg/mn2,
“isversnces in results obtained by other workers on the effect of
ite white layer on wear resistance may he due to differences in
{he vode of origin of the white layers, rosultlng in carbides of
diileving thermol stability,  Friction in ‘low=carbon steels may
vause the formation of carhldes which partlally decompoqe to form
grép!aite. © There are 3 figures,
ASSCCIALTeN: Sibirskiy fiziko- tvkhnlcheskly nauchnOnlssledovatel‘
skiy institut (Siberian Ihyqlco—technlcal cclentiflc

Card 2/ Eezcarch lnstltutc)
CSUULITTRL June 12, 1962
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3/139/62/'000/006/016/032 o L
"~ E073/E335 FEECTOEI ,

. AUTHORS ; Savitskiy, K.V, , Zhdanova, V.N., Savitskiy, A.P.,
: Kulikov, V.A. and Maslovskaya, T.I. o

)
il
g
k
il
is
I
f,
N
i

TITLE: . Thc'rclationship between the mechanical properties“dmﬂ
: the porosity of copper produced'from.powder ‘

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
- - no. 6, 1962, 57 -'63 : '

[

- TEXT: - The hardness and the compression s%nength in the as- .
Sintered state and after deformation of 10, 20, 30% (for o
" compression strength) and 50% (for hardness) were determined on -
¢ylindrical samples of 1-6¢; porosity;.lZelS mm_high, 7 mm in S
. diameter, prepared from powder passed through a sieve with a 50~y
mesh., -The'hardness~poros;ty and compressive stréngth—porosity
curves pass through maxima for about 2.4% ‘porosity and both the
hardness and compressive strength were the higher the higher the .
degree of deformation. The hardness of all:the samples was equal
to or grecater than that of cast copper, which could be. explained .
by the existence of fine micropores formed as a result of powder-
phs . N ;/—_‘“. ——— TR

metallurgical proparationil'X-ray;diffraction photogra
Card 1/2 . e T ST e
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o : o . e ,

a ‘ = i 5/139/62/000/006/016/0%52
The‘relationship betVeen - e , E075/E535 ,

(breadth of the (331) line)” showed that the block structure of
© copper produced from powder was finer than that of cast copper -
~and this could influence the strength by blocking dislocations and
forming 2 fine mosaic structure. The degree of distortion of the
internal structure was estimaed from X~ray diffraction photographs. L
‘The reerystallization temperature of a metal with an inertia R
porosity of 2,49 ang deformed by 20% was 600 °Ci  the recrystalli- //'
zation temperature decreases with increasing_porosity:and forged . .= %
~copper produced from powder as the lowest recrystallization. '
temperature, vhich may even be lower than that of cast copper.
Double pressing with intermedihtc"ahnealing'and subsequent g
- 'sintering at a moderately high temperature'yiélds material of. a
: higher strength than singLe'pressingvfollowedﬂby long-duration
Sintering at elevated temperatures, There are 4 figures.

- ASSOCIATION: Sibirskiy fiiiko-tekhnicheskiy institﬁt'pri
T : ' Tom'skom gosuniversifete imeni V.V, Kuybysheva e
(Sibefian'PhySicotechnical Institute of Tomsic State
- University imeni V,V, Kuybyshev) - L Lo
. SUBMITTED: November 21, 196] ' S o
" Cardi 2/2 ‘ . e
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5/126/63/015/001/023/099

| | EO73/E151
VETIRLES ruznni—sov, V. D. ’ bav1tsk1y. h V. ’. and Sukharlna,, N.kN. '
ULy | Some features. of the structuro of white layers s

CDTCAL: (nzlka wmetallov i motallnvndeniye. v.l;, no. 1, 1903,
=148 '

! Friction tests on low-carhon stoel {0.09-0. 18» C)
c w(u.nf]v lubricated with machine oil, gave white surface layers’-

“high wmicrohardness (1060-1300 kg/im?), which were. ‘blackened by
'-nﬁ.u11ne sodium picrate and retained tneir hardnes« up te 800 °C,

hein: removed only after amnealing at 850 °C. pncimens with :
wh i laver< wore unnealed in vacuc at 300- B850 C either in qtepSV
a’ Lo¢ TC dintervals, or at one temperature’ only, . At low

‘tempenatuvne the polished:sections showed no etching.of the whitev
bayer in nitric acid bhut the -layer showed 1ndiv1dual spots with
Cive dark inclusions. After annealing: above 400’ 'C the dark- spots
tneyveased and could be observed on the unetched nperlmvnﬂ at ‘low :
mi=nitication, and after annealing at 700-800 °C the surface- layer.

Swvas =till hard (660-980 kg/mmz) and would not ‘etch, but regions =
Form=d which appeared to be covered with dark ‘aLots, partlcularly

Lo hninl}Qe hardness was. greatest. At 000 C the whltP laynr‘

Car : . o
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' - 5/126/63/015/001/023/029
Seiw features of the structure ..,

i - © crure E073/E151 , _
dreolposed, hut the pr’:\rllfe formed rppreaented " h‘lghcr carbon
content than the original steel; some graphite was observed, and
at 3¢ °C decomp osition into pearlite and graphite was complete,
with a rerritic zone surrounding the onriginal white layer, The.

amounl of graphite observed was small, possibly due to diffusion

during anuealing. The behaviour of the non-etching white layer may .
e cxplaived by the fact that the hardness. of un-annealed white. 7 o
lavers with graphite inclusions was 800- 900 kg/mm2 i,e, very much )///

loss than continuous white layers, which were 1000~ 1300 kg/mm . .
1:iferences in results obtained by other workers _on the effect of

i1 =nite layer on wear resistance may- be due to ‘differences ‘in
Lhe moede wJ origin’ of the white Jayers, resulting in carhides of
d"lﬂranv thermal stability, - Ffriction in‘low-carbon steels may
e the formation of carbides wh]ch partlally decompoqe to form

rraphltc. ) There are 3 flgurps.

ASSCCIAIION: Sibirskiy fiziko- tokhnlrheqkly nauchno-lssledovatel‘
: : : -Mkly institut- (blbﬂrlan }hyslco technical Sc1ent1fic
card 272 Pescarch Institute) . : :
CEUDFITTED . June 12, 1902
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SAVITSKIY, K.V.; SUKHARINA, N.N.
e e

How rubbing between steels ‘lea.dsA to the formationlof ;73
# hite" layer. Izv. vys. ucheb., zav.; fiz. no,5:170-1
"ézhf oL . , o , (MIRA 15:12)

1. Sibirskiy fiziko-tekhnicheskiy institut pri Tomskom
gosudarstvennom universitete imeni Kuyh&sheva. ,
' ‘ (steel)
(Friction)

MR TR B P |
3 Te R bR HTHAE

TSI 3 ]
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IS

SAVITSKII K, V., !{!ALYSHEV Tu, F.
Effect of the mechanical propertieu of thermlly treated : :
brass on wear by friction against other metals under conditions
of strong cohgsion of the metals involved. lzv, vys. uch. 3av.;
fiz, 3t 173-174 162, - (IR 153 10)

1 Sibirskiy fiziko»tekhnichesldy institut pri Tomskm gosu-
‘darstvennom universitete imeni V. V. Kuybysheva, -

(Brasséﬁétallurgy) " (Mechanical wear)
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© _SAVITSK

Iy, K. ¥.; ZHDANOVA, V. N.; SAVITSKIY, A, P.; KULIKOV, V. A.;-
WASLOVSKAYA, T. L =~

}hchanical'propertiés of powdered ¢0pper asrdegend?z; on its
porosity. Izv. v‘;j‘rsf ucheb. zav.; fiz. no.6zg'EA 316:1).

1. Sibirskiy £iziko-tekhnichesidy institut pri Tomskom gosu- .
" darstvennom universitete imeni }(uybysheva. :
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i
. SAVITSKIY, K.V.; PASKAL', Yu.I.

Investigaf.ing grain growth during the process oglth('eégyclic heat
treatment of tin, Issl.po zhropr.splav, 8:214-217 . : :
rentment. ‘ P L (MIRA 1636)

(Crystals—Growth)  (Tin-heat treatment)

=
-
el
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KUZNETSOV ¥.D.; SAVITSKIY, K.V.; SUKHARINA, N.N.

Some characteristics of the structure of chilling layers. Pis, o
met.i metalloved. 15 no.1:11.5-11.8 a 163, ~ (MIRA 16i2)

1, Sibirskiy flziko—-tekhnicheskly nauchno-issleddvatel 'akiy
institut. :
(Stael—ﬂetallography) (&u'face hardem.n)

R ELIR I SR FORTS
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| SAVITSKIY, K.V,, doktor fiz,-matem.nauk, prof.; ILYUSHCHENKOV, M.A.;
©777 T BYKONYA, A.F.; BURNAKOV, K.K.. ; ,
Investigation of the abrasive capacity of grinding wheels with v
a ceramic binder., Vest.mashinostr. 43 no.5:60-62 My t63, ;
S o . ; ' (MIRA 16:5)
(Grinding wheels--Testing) R
fgfi'ﬂ‘g'xﬂlif; -'3321“!1";3 “ 41 & |-'\“ Eae | .
AlER s E A EE i s [ RY
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SAVITSKIY K. V., MALISHEV, Tu, F.
Lffect of solld disper81ve 1nclu31ons, ch emically unrelated to the
matrix, on the durability of powdered metals. Izv.vys.ucheb,zav.;fiz.
333740 '63. , P R (MIHA 16:12)

1. sibirskiy ilz1ko~texhn1cheskiy ingtitut pri Tomskom gosudarstven-
nom universitete imeni Kuybysheva, . ; . :
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SAVITSKIY, K.V.; KOGAN,% Yu. I.; KUDRINA, M.P.

" Effect of white films on the durabillty of steel. Izv. vys. ucheb,
zav,; fiz. no,6:;158-161 ~'63, - (MIRA 17: 2)

1. Sibirskiy f1z1ko-tekhnichaskiy 1nstitut pn Tomskom gosudarstvennom A
universgitete 1meni Kuybyshevn. -
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i
SEVITSEIY, K.V.; KGGAR, fu.i.; KULRLA, M.P,

Neneorrodibility of "yhite layers." Izv.vys.vcheb.zav.; {‘iz.

no, 2-1’/7 178 164, . (MIRA 17:8}

1. Sibirskiy Iizlko-—tckhnlcbcsklj ingtitut pr‘1 Tomskom :

gosudarawem'om universitete imeni Xuybysheva. '
[
LR TR § B i - ..
Hrtl LR | G
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 SAVITSKIY, K.V.; KHLUDKOVA, A.N.

Effect of thermocyclic vtreatment on the mechanical propertieg of

aluminum. Izvs vys., ucheb, zav.; fiz. no. 3:158-160 '64.
- ' - (MIRA 17:9)

1, Sibirskiy {,‘iziko—.-tekhnicheskiy institut pri Tomskom
gosudarstvennom universitete imeni Kuybysheva.
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'I.:119?1==65 EWT(m)/EPR/EWP(k)/BHP(e)/EWP(t)/EWP(b)--
- ASD(m, )—S/AFWL/BSD" D

AUTHORS s Sava,t'skn.y.
Ke Vip- Zhdanova, V. N.'
1»"wm .7 ) 7’

| TITLEY Effech
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SOURCE'

TOPIC TAGS: _zinc, zinc heat treatment, eyclic he
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ABSTRACT The effect of purlt
‘purity 98.70% (Ts3), zinc to .cra
“used: ' 'cold" cycle: ——'ZOC*to A and ""'he
.cycle the 1ow—purity zinc wé.s ess susecpt g
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high—purity zinc stiowed & 1owet susceptibllity to-
‘to. the changL of. cmoling Tate.
susceptible to cracking than
seracking susweptibility 0 ,,;high-'purit

vlow—purity zinc.) rt, . hast- 65 g
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mixture:at a pressure: ofﬂSO KN/ em ter preliminar 11
the specimens were pressed. _for a’second “at 'a pressure of KN/
finally sintered 4n - a vacuum o ] e interme
for all mal.erialxs was 700°C, ‘the final s
% A1--8500, Cu.+10° at. z AL 8509, Cu+15
.:"were cut off on. a; lathe to an” id ; cal hei |
. nealed at a temperature of 700 =

.gamples. were courpression teste

o to 500°C. “It is found-that. Cu—Al lloys»produ s by h Eowder metal urgxtgn
" have a higher resistance to compre n’ the temperature .range fr

. than the cast alloys of. cotrr

';:with ‘the presence of: oxides ]

.+ | genelty- concentration. .
R improvement of the mechanicaL rties of
P | comparison with- the non-homogenized:b .
. imetal alloys ducing annealing after cold de

of special features in- comparison-with cast all oys
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TITLE: Resistance to deformation and stability of deformation-induged distbrt‘ié}ﬁs';»

of sintered powder alloxgi{ : i
B T I e L T SR
.| SOURCE: Poroshkovaya metallurgiya, no. 9, 1965, -81-90 . - e Taol M . '
k ] i S - S : : R K R TET ;,./: :

TOPIC TAGS: sintergd mickel alloy, aluminun oxide containing alloy, dispersion -
strengthened alloyy" alloy: deformation resistance, deformation induced distortion,
-distortion stability, alloy microhardness - - R R A T TP R

u—élg@g?br.Y;A1203»were,sinteredjatLlQOOevlhOOCfin,a hydrogen atmosphere and tested
forypompressive strength under compression at a rate of 0.15 mm/min with a redue-

‘tion of up to 30% at 20 and 500C. The stability of deformation-induced dist rtions

ABSTRACT» Compacts of powders of puré nickel and nickel with 1, 3, and 5% of

was .investigated by measurements .of the microhardness of specimens yacuum snnealed
in the 200—1050C range. The room~temperature compressive strength of sintered - §
nickel alloys with up to 5% Al203 was slightly higher than that of pure sintered |-
nickel, and the difference was somewhat greater at 500C. At both test temperatures,:
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the compress1ve strength was higher in alloys containing a-A1203 end slightly 1n—
creased in all alloys as the Al303 concentratlon increased. - The size of Aly03-
particles had practically no effect on the room-temperature compressive strength :
‘but at 500C the compressive strength of ‘alloys increased appreciably as the’ particle
size of Al;03 decreased from 2 to 1 p. The type of Al O3 modification had the most..
sharply pronounced effect on the compressive strength. For example -an alloy wit
‘3% a-Al;03 had a compressive strength of about 65 and 36 dan/mm at 20 and . 500C,.
- | respectively, compared with 58 and 28 dan/mm2, respectively, for an alloy with 3%-5
4 y-Alp03. Low-temperature annealing (at up to 300—L00C) produced an equally slight.
‘increase in the hardness of both nickel and Ni-Al;03 alloys deformed 30% at 20cC. l
-Anneallng at temperatures higher than LooC decreased the hardness of sintered- . - -
.nickel and all Ni~Al503 alloys.. However, the hardness ‘of cold—deformed Ni-A1203
alloys after high-temperature: anneallng remained hlgher’than that of 1dentically
treated sintered nickel. The hardness devel. ‘of Ni-A1503-alloys :increased with'
_higher content and fineness of. A1203 powder.- The .maximum 'softening of Ni and .
ANi—y Al1703 alloys:occurred at.the:same. temperature, whilethe tempersture of maxi-i
mum softening of Niza:AL03r alloys-wes .8bdut1100C:higher.- The higher temperature H
stability of the deformation-induced dlstortions and- a higher compressive

I3
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ACCESSION NR: ~ AP5017182 - S
AUTHOR: Ttin, V. I.; Savitskiy, A. P.; Kozlov, Yu. I., Savitsk
TITIE: Influence of the sintering temperature on the mechanical P

| cu-Al alloy prepared by the method of multiple pressing and sintering

" | SOURCE: IVUZ. Fizika, no. 3, 1965, 124128 - . - & o
.| TOPIC TAGS: - cﬂer}»éllcy, alumimlm;LZontaining alloy, powder metal ‘compaction,
., | powder metal sintering, temperature dependence- - - S PR
‘| ABSTRACT: ' This is & continuation of eariier work by the authors (Izv. Vuzov SSSR,
‘ ﬁzﬁi& . 2, 139, 1965) and is aimed & eliminating the pores which appear in
o calloys sintered at temperatures: above the eutectic melting point. To ‘elimi- "
| nate these defects the suthors propose & two-step technology, wherein the pores |
S 'are;glim:_lnateﬂ by & second pressing and sintering. The dependence of the hardness '
| and resistance to compression of an alloy of copper with 10 at.% aluminum on the .
| temperature of the simtering was measured at temperature 300, 400, 500, 600, 700, -
‘ 900, end 104OC. The ‘preparation of the samples and the test procedures are de-
* | seribed. The maximum resistance to compression and maxirim hardness was obtained
" | at 500G, while best ductility was cbtained at 600--TOOC. = The results are analyzed

from the point of view of formation of new phases of solii solutions st various - -
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tempera.tures. It 18 concluded that- optimal mecha.nical properties are obtained ‘
‘multiple pressing and sintering at 600--T00C. The ‘second preasing ‘with subsequ

sintering seals the pores and at the same time reduces the mmber of stress conm= ' | *
centrator& the sintered alloy. Ve.riation of the Becond-sintering temperature , [

' NR REF S0V:.

and of the pregsure permits variation of the grein size and the degree of homoge
ity, thus ylelding alloys with prescri‘bed properties., Orig. art. has: 5 ﬁgures

ASSOCIATION: Sibirskiy fiziko—tekhnicheskiy institut‘imeni V. D. annetsova
(Siverian Physicotechnical Institute) T o

SUBMITTED: 12Dec63 . -
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Professor shchenkxov, M. A. (Asgirant), Kargopolova, T. D.hv_gf?f
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' TITLE- Vacuum heat treatment of h gg-meltigg, high-hardnass chench
,compounds. 1. Siliconqcarbide 7 , M : R

SOURCE. IVUZ Hash:lnostroyeniye, no.. 9, 1965, 137-142

',TOEIG TAGS: heat treatment silicon carbide, crystal property,
CRYSTALLUGRIPHY, SoLp Mfcqmm,_ prorerry
ABSTRACT: The article examineg the effect of temperature and of tho
duration of vacuum annealingz(on the.strength properties of technical
grade silicon carbide. Orystals of black sillcon carbide with a .
particle slze of 1 and 2 mm wWere prepared ' The' shear. fracture R BT
strength of the 2 mm particles was tested on a TsDm press at'a -l
loading rate of 6 mm min. Orystals of both sizes were. tested for
microhardness. -The vacuum heat treatment was done 1n a special ’
vacuum chanber which could sustain a - temperature of 1200 c for an

’ UDO 546 281

s i L : 5
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indefinite time at a vacumm of mot less than » 103 mm m Hg.  The
crystals were treated for 5, 10, 20, 50 and 100 hours at 1zoo°c
At the end of the treatmemt, simultanecusly with determinmation of .|
.8trength and microhardness, the weight loss was determined, and R
the surface of the crystals was observed photognphiul]; Results |
are.shown in a table and a series of figures. Results show that | -
the shear fracture strength of crystals of black silicon crystal- R B
increases with an increase in treatment tc-pornhrc The most B B
: 1ntensive rise in strength takes place at a treataent tup.raturo Y R
above 900°C; after treatmemt at 1200°C, ihe crystals are approx- .
imately 20% stronger. The most. utmlve increass in mechanical
strength of the crystals was observed for those crystals which con-,j,
tained the most impurities. The magnitude of this effect increases
with an inorease in temperature and duration of trestment. The
observed 1oss in weight is due in part to the elimination, under
vacuum, of contaminants such as calcium oxide, aluminum oxide, nnd
free carbon, and partly to the process of decomposition of the
| silicon carbide into more volatile compounds such as Si, 8162 uul
.81,0. To obtain the highest mechanical ‘properties, there isno = o
apfarent reason to 1nmuo the duration of the treataent at 1200 (1)
bcyond 20 t«a 40 honr- - It would bofr-qu.rad to run tho‘t-pouturo

i
e
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ceiling above 1200°0 and to create a higher vacuua. - Orig art.
has: 4 figures and 1 table. ok ST
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Effect of the diépersitj of an aluminum powder on the sintering
of the Cu~Al alloy in the presence of the liquid phase, Porosh.-
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‘ORG: Siberian Phys ico-Technical Institute im. V. D. Kuznetsov (Slbn'slny fiziko~ tekhm—
cheskiy institut im. V. D. Kuznetsova)

A & ] T
TITLE: Effect of the (hsporsmn of nluminum powdor on the sintormg of Cu- alloy in the
presence of liquid phase , SN

SOURCE Pomshkovaya metallurglya, no, 11 1965 19-25
TOPIC TAGS powder metal smtcrmg, aluminum, copper, powde1 alloy, partxcle size

ABSTRACT: The sintering of p1 essed shapes whos({ componcnt can form eutectic alloys may,
owing to contact pressure, involve formation of thé liquid phase at temperatures markedly he-

low the melting point of the readily fusible component. The formation of the liquid phase in

Cu-Al alloys triggers two opposite processes: shrinkage or enlargement of the pressed briguet,
either one of which prevails depending on pressing and sintering conditions, as well as on the :
particle size of aluminum powder, To further clarify these conditions, the authors investigated
a powder-metal alloy of Cu with 10 at.% Al. The samples investigated contained Al powder in

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4"



‘| analyses, is the major factor in this process: the growth in the size of the sintered briquets is

- I'Orig. art. has: 6 figures.
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: different particle sizes: <50 p, 63-100 y, 100160 u, 250-315 p, and 400-630 p, mixed with Cu

! powder (particle size <50 p). These mixtures were pressed into cylindrical briquets which were
| then vacuum-sintered. After sintering the linear and volumetric"shrinkage of the briquets was

i determined. Findings: samples sintered at above-eutectic temperatures (> 548°C) undergo en-

‘, largement in volume; the extent of this enlargement is the greater the finer the particle size ,
| of Al is and the slower the rate at which the samples arc heated to the temperature of isothermal .
' exposure, The formation of the liquid phase, as established by radiographic and metallographic |-

- chiefly associated with the formation of an alloy of copper and aluminum owing to the preferen-
’i tial diffusion of Al atoms from the liquid to the solid phase. If the diffusion is not complete,

i the briquets may undergo shrinkage instead of expansion in volume, Smaller Al particles are

| more advantageous, since then the area of contact between Cu and Al particles in the briquets

is greater and this contributes to a more complete diffusion from the liquid to the solid phase.

SUB CODE: 1, 20, 13/ SUBM DATE: 13Febs5/ ORIG REF: 007/ OTH REF: 003
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AUTHOR Savitskiy, . V.; Itin, V. I.; Kozlov, Yu. I

ORG: Siberian Physlcotechnlcal Instltute im. V D. Kuznetsov (Siblrslny f1z1ko- ‘

and alumlnum in the presence of the ‘liquid phase
SOURCE: = Poroshkovaya metallurgiya, no. 1, 1966, 5—11

TOPIC TAGS: -sintering, smtermg temperature eutectic, aluminum alloy, alummum
powder, copper alloy, powder alloy, powder metal powder metal sintering

ABSTRACT: Experlmenﬁal dat have shown that during sintering of a , mixture of g
alumlnud»and copper powders\ vacuum, at temperatures exceeding the eutectic, the

aluminum into them and formation of cavities in place of the alumlnum partlcles
~Orig. art. hnas: 5 figures. S
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samples tested increased in volume. This increase was in direct proportion to the
concentration of aluminum in the alloy. The increase in volume of the sintere
samples is attributed to the swelllng of copper particles due to the diffusion'of
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| {nigh purity) electrocorundum, the same treatment increased the shear strength by
25% and the microhardness from 2200 to 2360 kg/mm?, and caused a weight loss of .

,
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PITLE: Vacuum firing of hard refractory compounds: aluminum oxide 4
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ABSTRACT: ,Théieffcct;bf-#acuu¢ firih on the properties of four grades of alumiﬁumr
oxide, OKS), standard electrocorundum Pwhite electrocorundum, and sapphire, has been

:.‘and micrchardness and to bring about a weight loss, . The magnitude of all three
effects depended on the purity of aluminum oxide, and at & given purity on the firing

temperature and time. . For instance, firing at 1200C for 5 hr almost doubled the

from 1790 to 1970 kg/¢m2;>and brought about a weight loss of 103.T mg. In white .

ToPIc'TAGs:»,alﬁmihum76xide,»alﬁminﬁm,cxide‘riring,"sapph;re firing, vacuum firing
investigated. Vacuum firing at 600—1200C was found to increase the shear ‘strength’

shear strength of standard (low-purity) electrocorundum, increased its microhardness
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